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(57) Abstract: A dispenser comprising a liquid reservoir (3) for supplying a volatile liquid to a dispersal element (2) having a 
surface from which the liquid is dispersed to the surrounding atmosphere. A liquid conduit (8) extends from the reservoir (3) to the 
dispersal element (2) comprising a link (7) that is displaceable to interrupt the flow from the reservoir (3) to the dispersal element 
(2). Electrical drive means are provided for controlling the link (7) to displace it between positions opening and closing a liquid path 
through the conduit from the reservoir (3) to the dispersal element (2). 
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VOLATILE MATERIAL DISPENSER 



This invention relates to dispensers for volatile 
materials in liquid form, in particular for releasing 
such materials into a surrounding atmosphere in a 
5 controllable manner. 

Dispensers are known which have a reservoir of 
the fluid to be dispensed held in an essentially closed 
vessel but having a wick for drawing the liquid out of 
the vessel by capillary action, the wick itself serving 
10 as a dispersing element or being connected to another 

element of larger surface area which will itself disperse 
the volatile liquid more readily into the atmosphere. 

In the known dispensers the dispersal of the 
liquid can only be controlled in a relatively limited 
15 manner, however, for example by providing a lid or cap 

that the user can close when no further material is to be 
released. 

According to the present invention, there is 
provided a dispenser comprising a liquid reservoir for 

20 supplying a volatile liquid to a dispersal element having 
a surface from which the liquid is dispersed to the 
surrounding atmosphere, a liquid conduit from the 
reservoir to the dispersal element comprising a link that 
is displaceable to interrupt the flow from the reservoir 

25 to the dispersal element, and electrical drive means for 
controlling said link to displace it between positions 
opening and closing a liquid path through said conduit 
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from the reservoir to the dispersal element. 

The electrical control means preferably comprises 
latch means for retaining the link in each of said two 
positions selectively, and powered drive means for 
5 switching the link between said positions. It can thus 
be arranged that an energy input will be required only 
for switching the link between its alternative positions 
while the latching means, which may comprise magnetic 
elements, can be arranged to hold the link in the 

10 position to which it has been switched. 

In a preferred form of the invention, the link 
comprises a permanent magnet to which a portion of said 
conduit is attached, the magnet lying between and movable 
towards and away from either of a pair of opposed 

15 magnetisable elements each provided with electromagnetic 
energising means, such as a conductive coil, the magnet 
having opposite poles directed towards the respective 
. elements and the energising means being arranged to 
magnetise said elements to move the permanent magnet 

20 towards one of the elements selectively, in order to open 
and close said liquid path. 

In one such arrangement, the energising means may 
be arranged to magnetise the ends of the elements nearer 
the magnet with the same polarity, so urging the magnet 

25 towards one element but away from the other, but being 
operable to reverse said poles of the elements, whereby 
the magnet can be moved towards one or other of the 
elements selectively. By placing the magnet between a 
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pair of opposed magnetisable elements, so that it can be 
attracted towards either selectively, the fluid path can 
then be switched between opened and closed positions 
requiring an energy input only for the switching step. 
5 When the required position has been reached, it can be 

maintained passively by the attraction between the magnet 
and element towards which it has been displaced. 

The link may comprise a flexible portion of the 
conduit that is displaceable to connect with or be- 
10 disconnected from a contiguous portion of the conduit to 
close or open the liquid path. Preferably at least the 
liquid supply side of said connection is formed by a 
member through which the liquid flows by capillary 
action. 

15 In a preferred form of dispenser, the flow onto 

the dispersal element relies on a syphon effect, the 
element itself taking the form of a generally laminar 
surface extending downwardly from said conduit which 
comprises capillary means for drawing the liquid from a 

20 lower level to the top of the laminar element. 

By employing capillary action for flow through 
the fluid conduit, a self-priming effect can be obtained 
for the rising portion of the syphon path. Preferably 
the link is placed at or adjacent the top. of the syphon 

25 path, in particular so as to ensure that liquid does not 
continue to feed through by gravity from the supply side 
when the link is opened. 

By employing a generally laminar screen as the 
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dispersal element, it is possible to provide a relatively 
low bulk element with a large surface area for rapid 
dispersal of the liquid to the atmosphere. For such a 
dispersal screen to give its best performance, the rate 
5 of supply of the liquid to the screen should be related 
to the rate at which the liquid disperses from the 
screen. If it becomes overloaded with liquid, the lower 
region of the screen can become flooded and the rate of 
dispersal may then be reduced. In addition, when the 

10 liquid is a mixture of components with different 

volatilities, the rate at which these components are 
dispersed can become skewed, when the retention of less 
volatile components impedes the replenishment of the more 
volatile components escaping from the screen. 

15 In a dispenser according to the invention, the 

control of the displaceable link to interrupt the supply 
to the screen can be arranged to minimise the occurrence 
of flooding. For instance, a timer may be used to 
control the displacement of the link to interrupt the 

20 supply to the screen at regular intervals. 

It is also desirable for the control, in 
particular the duration of the periods in which the 
liquid path through said conduit from the reservoir to 
the dispersal element is open, to have some dependence on 

25 the ambient temperature in which the device is operating. 
This is because the rate at which the volatile liquid 
disperses from the screen will itself be dependent on 
this ambient temperature. If the temperature is low, the 
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liquid will disperse less quickly, and the screen will be 
more prone to flooding in the lower region. By reducing 
the rate 'of supply of the liquid to the screen in low 
ambient temperature conditions, the risk of flooding can 
5 be minimised. 

. The invention will be further described by way of 
example with reference to the accompanying diagrammatic 
drawing which illustrates the liquid supply conduit, and 
its link operating mechanism, in a volatile liquid 

10 dispenser according to the invention. 

The dispenser has a liquid reservoir 3 from the 
bottom of which an outlet tube 8 extends to a top outlet 
above the liquid level in the reservoir the outlet 
terminating with a capillary pad 9. Beside the reservoir 

15 is a laminar dispersal screen 2 which depends from a 

hollow supply bar 6 at the same level as the top outlet. 
Between the top outlet and the supply bar 6 is a link 1 , 
shown spaced from the top outlet but displaceable to 
bring a capillary contact pad 10 on its entry end into 

20 abutment with the pad 9 at the top outlet. 

The outlet tube 8 is filled with a wick which 
extends to the outlet capillary pad (which may be 
integral with the wick) . The U-shaped link 7 is made of 
a flexible capillary material, like its contact pad 9, 

25 and the supply bar similarly contains a wick. The supply 
bar wick is in contact with the top of the screen 2 so 
that liquid can form by gravity from the wick down the 
screen 2. The outlet tube wick, the link and the supply 
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bar wick thus form a conduit providing a capillary path 
drawing liquid from the reservoir 3 to the screen 2, the 
rate of flow along that path being dependent on the 
syphon action created as the liquid flows down the screen 
2. 

The link 7 is suspended by an arm 13 from a fixed 
top pivot 15. In the open position of the link 7 shown, 
the arm 13 abuts against a fixed stop 16. The arm 
carries a permanent bar magnet 14, the opposite poles of 
which are directed towards respective soft iron cores 
11,12 to opposite sides of the arm 13. Each core 11,12 
is located within an electrical coil A, B, the two coils 
being connected in series to be energizable jointly. The 
coils A, B are so wound that the ends of both cores 11,12 
facing the magnet 14 are given the same polarity when the 
coils A, B are energized. Depending upon the current 
direction through the coils A, B, therefore, the N and S 
poles of the magnet 14 will be between two poles of the 
cores 11,12 that are either both N or both S. By the 
combined forces of magnetic attraction and repulsion the 
magnet 14, and thus the arm 13, is driven in one 
direction or the other. Only a momentary current pulse 
is required because once the arm 13 has been displaced 
the magnet 14 will remain attracted to the closer core 
11,12. 

The illustrated example shows the S pole of the 
magnet 14 attracted to its adjacent core 12 and so 
holding the link 7 open until a further current pulse 
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through the coils A, B to change polarity gives the ends 
of the cores 11,12 facing the magnet S poles. The magnet 
14 then pulls the arm 13 leftwards until the pads 9,10 
come into contact and the pads 9,10 are held firmly in 
contact by the force of the magnet 14 until a further 
reversing current pulse. 

In both positions, the magnet 14 is held spaced 
from the cores, whether by the stop 16 or the pads 9,10. 
The total amount of movement required may be no more than 
1-2 mm as any clear gap between the pads 9,10 is 
sufficient to interrupt the flow through the conduit. 

In operation, the cut-off of the liquid flow 
through the conduit is essentially instantaneous because 
the link 7 is located at the highest point of the liquid 
path so that there is no hydrostatic head acting that 
could force a bleed of fluid from the outlet pad 9 when 
the contact is opened. 

The circuit in which the coils A, B operate is not 
shown but it can be capable of a variety of control 
modes. For example, it can produce intermittent 
operation with variable on and off periods to vary the 
amount of liquid released over a period of time. It can 
be clock-controlled, or have a light-sensitive element so 
that the liquid flow is stopped during darkness. 
Particularly when the device is to be used with liquids 
of high volatility, whose rate of dispersal from the 
screen is highly dependent on the ambient temperature in 
which the device is working, the control circuit 
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preferably includes a temperature-sensitive element, 
whereby the durations of the on and off periods can be 
made temperature dependent. Specifically, in colder 
environments the liquid will disperse less rapidly and 
5 the tendency will be for more liquid to collect towards 
the bottom of the screen, eventually resulting in 
flooding. To avoid this, the duration of the off periods 
can be increased and/or the duration of the on periods 
can be decreased. Conversely, where the device is 
10 operating in a relatively high temperature shorter off 
and/or longer on periods may be appropriate. However, 
other factors may then dominate the control of the liquid 
supply rate, for instance the desire not to overload the 
surrounding atmosphere with the dispersed liquid, which 
15 may for example be a fragrance. 

It is also possible to incorporate a moisture- 
sensitive switch at the lower region of the screen 2 so 
as to prevent saturation of the screen 2 by the liquid 
being dispensed. These various modes of operation can be 
20 employed in conjunction with a fan which is switched on 
and off in dependence upon the supply of liquid to the 
screen 2 to assist dispersal from the screen. 

The dispenser according to the invention is 
particularly suitable for use with ventilation apparatus 
25 that incorporates time controls or the like which 

typically rely on electronic controllers. It is common 
to use proprietary multi-channel controllers which may 
have spare channels, in which case the control of the 
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release of a volatile liquid using electrical drive means 
according to the invention can be achieved in a 
particularly cost-effective manner. 

The screen 2 may be made of a variety of 
5 materials but particularly preferred is an open weft-warp 
fabric of polymer fibres, eg. polyester, of which at 
least the downwardly extending threads comprise capillary 
passages. The use of an open weave assists the 
circulation of air around the threads, assisting the 
10 release of the volatile material. The open weave also 
means that the fabric has a relatively low bulk for a 
given area, so that the amount of liquid on the screen 2 
at any instant is limited and its release can be better 
controlled. 

15 
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CLAIMS 

1. A dispenser comprising a liquid reservoir for 
supplying a volatile liquid to a dispersal element having 
a surface from which the liquid is dispersed to the 

5 surrounding atmosphere/ a liquid conduit from the 

reservoir to the dispersal element comprising a link that 
is displaceable to interrupt the flow from the reservoir 
to the dispersal element, and electrical drive means for 
controlling said link to displace it between positions 
10 opening and closing a liquid path through said conduit 
from the reservoir to the dispersal element. 

2. A dispenser according to claim 1 wherein the 
electrical control means comprises latch means for 
retaining the link in each of said two positions 

15 selectively, and powered drive means for switching the 
link between said positions. 

3. A dispenser according to claim 2 wherein the link 
comprises a permanent magnet to which a portion of said 
conduit is attached, the magnet lying between and movable 

20 towards and away from either of a pair of opposed 

magnetisable elements each provided with electromagnetic 
energising means, the magnet having opposite poles 
directed towards the respective elements and the 
energising means being arranged to magnetise said 

25 elements to move the permanent magnet towards one of the 
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elements selectively, in order to open and close said 
liquid path. 

4. A dispenser according to claim 3 wherein the 

energising means are arranged to magnetise the ends of 
5 the elements nearer the magnet with the same polarity, so 
urging the magnet towards one element but away from the 
other, but being operable to reverse said poles of the 
elements, whereby the magnet can be moved towards one or 
other of the elements selectively. 

10 5. A dispenser according to any one of the preceding 

claims wherein the link comprises a flexible portion of 
the conduit that is displaceable to connect with or be 
disconnected from a contiguous portion of the conduit to 
close or open the liquid path. 

15 6. A dispenser according to claim 5 wherein at least 

the liquid supply side of said connection is formed by a 
member through which the liquid flows by capillary 
action. 

7. A dispenser according to claim 7 wherein the 
20 conduit provides a capillary supply path along 

substantially its entire length. 

8. A dispenser according to any one of the preceding 
claims wherein the conduit extends above the reservoir 
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liquid level and the dispersal element, said element 
extending downwardly away from its fluid connection with 
the conduit, whereby the flow onto the dispersal element 
employs a syphon effect-. 

5 9. A dispenser according to claim 8 wherein the link 

is placed at or adjacent the top of the syphon path. 

10. A dispenser according to any one of the preceding 
claims having a dispersal element in the form of at least 
one generally laminar screen extending downwards from its 

10 connection with the conduit. 

11. A dispenser according to claim 10 wherein the 
screen is composed of an open weave material. 

12. A dispenser according to any one of the preceding 
claims wherein control means for said electrical drive 

15 means comprises a timer device and/or a light-sensitive 
device and/or a moisture-sensitive device and/or a 
temperature-sensitive device. 
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